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Forev/orcL
Without the fr LencLly co-operation and interest of
the Superintendents, Principals, Art Supervisors, and
Teachers this experiment would not have been possible.
Grateful appreciation is expressed to those who have
so generously given their time in the following cities:
1. Arlington 11. lynn
£. Belmont (private) 12. Medford
3. Boston 13. Milton
4. Brookline 14. Revere
5. Chelsea 15. Revere (parochial)
6. Cambridge 16. Salem
7. Dedham 17. Salera T. S.
8. Dover 18. Somerville
9. Everett 19. Stoneham
10. Groton 20. Westboro
Judges
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HISTORICAL ^OF DRAWING TESTS
Art is one of the youngest subieots in the Dublic
school curriculan. It v/as introduced into the school system
in 1821, but was not recognized ss a regulf:^r subject until 1870.
During its brief existence Art education hos e xperienced many
change^, to better fit the needs of the child.
Because of its nov/ness it may be a simpler problem to
adjust the objectives of Art education to the modern educational
objectives. The stress at the present time seem^s to be based
upon the needs of the great majority of pupils in the school
system.
In order to better understand the subject, and to de-
termine the art abilities of the children, several attempts have
been made to measure drawings made by children. For the first
scales children were asken to draw specific objects. For the
later scales the children were allowed to draw any s sbject they
desired, and the scales made from t?ie l-i^rgest groups, #iich
were human bein';'S, buildings, and trees.
THORNDIKE DRAWING SCALE (56)^^
In 1913, Doctor iidward Lee Thorndike made the first
attempt to measure a child's achievement iri drawing. A need
was felt for more definite measurement of results such as:
First: to give the child a definite standing in his
class; to show how much better his work is than that of his
classmates
.
^^-(56) Number in parentheses refers to liibliography page 80 of
this study.
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Second: to show his improvement over a period, of time.
Third: to show how much better drawings are obtained
from 100 minutes of training a week as compared to 50 minutes a
week
,
Fourth; to enable teachers to compare work of grades
of a single school, entire system, or of different cities.
Fifth: to compare the work of the present system with
that of a decade ago.
For this purpose a provisional scale w- s made by which
achievement and improvement in drawing could be measured, with
somewhat the same clearness, exactness, aid commens\.ipabili ty as
achievement and improvement in lifting weights.
The first test consisted of 14 drawings in black crayon,
made by children whose ages ranger from 8-15 years.
The subjects consiste of drawings of human beings,
houses (churches), and compositions which included these sub-
jects. Merit was measured on a scale ranging from 0 merit
to 17.
The 376 judges v/ho assister' in rating the scale in-
cluded v/ell-known artists, art supervisors, and students of
psychology and education,
H. G. Childs' experiment (16)
In 1915 H. G. Childs of Indiana University conducted
an experiment in measuring different art abilities. With the
aid of five judges he made several changes in the original
Thorndike -krav/ing Scale. In this experiment he overcame some
cc
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of the difficulties, and produced a test which better fitted
his needs
.
The tests v/ere given to 1405 pupils in the elementary
school systems, and a few high school pupils, '-i-'hese drawings
were rated by the five judges. The resulting scale still lacks
samples at several points in the range. Emphasis v/as placed
upon the human figure in action, grou^ping, landscape, houses,
trees, etcetra, which constitute merely the representative as-
pect of drav/ing.
No grade norms could be established, but characteristic
scores for grouped grades were obtained, a modal score (8-8,9),
according to the Thorndike scale, was most often made by pupils
from grade 4A to 8A.
It was fo^jnd that the scale limite the subjective
factor of judgement of teachers and gave a narrow range of
variability.
Five of the s teps did not show action, and caused a
skip in the grading.
Dr. Childs found that there W9s a ra' rked rise at the
end of the curve, which showe • a pain during the 8 years of
instruction, '-^'he test also s owed that a smaller ranp-e in the
variation of the product of each grade was an indication of
good supervision.
This is a suggested way by which art supervisors may
check the grade of work in her ov/n system. By using the method
surgeste . by Dr. Childs any supervisor could make a scale a-
dapter"" to her own needs.
cf
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Plateaus of none-development x^jere found to be reached
from the -age of 9-10 into adolescence; also, that the child
developes more ability before he enters school at the age of
6 or 7 than he does in the entire 8 years of the elementary
school course.
THE KLINE-CAREY DRAV^ING SCALES (32)
The Kline-Carey scales published in 1922 go farther
than the Thorndike scale which v;as limited to three distinct
types of drawing. -^t consists of four scales of memory drav/-
ings , one each of the following; A house, a rabbit, a figure
in action, and a brush drav/ing of a tree. It is hoped by the
authors to add to this n^jjnber.
"t present the scale has fourteen specimens for each
type of drawing, ranging in value from (0-B5 or 95 as follov/s:
House:- 0, 15, 20, 30, 45, 55, 60, 65, 80, 83, 90, 95
Rabbit:-0, 5, 20, 30, 38, 44, 50, 62, 65, 70, 75, 84, 86, 94
Figure :-0, 20, 30, 34, 48, 54, 58, 60, 75, 80, 84, 88, 92, 95
Tree: 0, 20, 34, 45, 52, 60, 65, 7^, 72, 75, 78, 80, 82, 85
Even though the distance from zero to highest point of
scale is proportionally the same, that is, a drav/ing at seventy-
five is just as much seventy-five f.oints from zero. At presnent the
steps in the scale are not at equal intervale.
These scales are not standardized. As yet no grade
norms or characteristic grade scores are given, and while this
does not enable the teacher to make comparisons with grade norms.
#c
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It does help hrr to make satisfactory comparisons for her own
use within her own systerm.
THORNDIKE'S REVISED SCALE (58)
In 1923 -^ootor Thorndike published his Revised Scale,
This ti'^e the subject c^'osen was a snow scent dravm with black
crayon, and consisting of seventeen steps, "^here are seventy-
three drav/ings in the scale, rank ng from 0-17,
The snow scenes include drawings of men, representation
and imaginary drav/ings
,
WrllTPORD SCALE OF STUDY (61)
W, G. Whitford of the University of Chicago reported
in the Elementary School Journal for 1919-20 his attempt to
determine the relative extent to which ability to draw is de-
veloped through present-day methods of instruction in public
schools. In his test f'rofessor V\fhitford considered crawing
from specifications involving sense of proportion, copying,
representation from memory.
Test f or proportion drawn from spe cificati ens , the
children were anked to drav/ freehand:
1. A small-scale rectangle in the proportion of 5" x 12"
2. A small-scale triangle in the proportion of 4" x4" x2
For testing ability to copy proportion in a given figure they
were asked to make a small-scale drawing of a map of the United
States which had been made on the blackboard.
ec
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For testing ability to drav; curved lines, three groups
of these 'were drav/n on the board and the children were asked to
copy the
.
For testing represntations oothfrom memory and from
objects, the children ¥;ere asked to draw from memory a horse,
and to make a sketch of a chalk box and a waste basket from ob-
jects placed before them.
Thirty minutes v ere allowed in which to do the drawing
and the children were confined to a single sheet of paper. A
rating scale was made from the judgments of thirty people who
were all art instructors, but the scale was not highly standard
ized because of mathematical difficulties involved, 'i'he scale
consists of 10 steps ranging from Q-lOO; each step represent-
ing ten points of sj.periority over the preceding one. •'Al-
though this test is not entirely scientific it s'^rved its
pijirpo^e and suggests what may be done in any system where the
teacher 'Alshes to grade certain phases of the work which would
not necessarily be limited to these tests but might include
those subjects on which a system was working at the time of
the test,
'^hi§ method wo ild eliminate much of the subjective
elemtnt of a teacher's marking,
EASTERl^I ARTS ASSOCIATION DRAWING SCALE 1914. (1)
Winthrop J , Andrews
,
The stud^ of the drawing of a bowl drawn by 3120
children of grades three to eight seems to be only a start
and died in its infancy. The premature d ath suggests again
tf
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that art teachers have not made as yet a scientific study of
this problem. Possibly another reason is the lack of interest
of the art teachers, because at present they do not feel the
need of a graded scale as long as they cnsider themselves able
to do their own grading.
Many art teachers are '^tud77ing only in their own field
and advancing as artists and have not delved in the field of
educational methods used in other subjects of the curriculum.
THE INTERNATIONAL KINDERGARTEN UNION (37)
"i'he International Kindergarten '-'nion felt the need of
a drawing scale which would more adequitely measure the drawings of
K-indergarten , first or second grade children. The procedure
for getting material for this scale was quite different
from that of the Thorndike or Kline- Carey scales, in which
cases the childrn were asked to draw anything they wished. This gave
the children more opportunity for independent individual ex-
pression.
The material used for this scale was selected from
31,i^39 drawings made by children in kindergarten and first and
second grades of thirty-four cities and tov/ns scattered over
the United States' including public and private schools with
various social levels of population, '•he age lijitwas from
four years to eight years and eleven months.
The drawings were made in black or brown crayon on
paper six by nine inches. They were divided according to sub-
8.
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ject. The human figure appeared most often; second choice,
house or building; and third, the tree. For t his reason these
three subjects were chosen for the scales.
By process of elimination the number was reduced by
scientific procedure, and evaluated by competent judges. The
houses were rated by sixty-four judges, the human b einrs by
seventy-two and compositions including trees by eighty-four
judges.
This procedure resulted in a scale of house samples
ranging from 0.0 through sixteen samples to value 20.7; human
being samples from 0.0 through sixteen samples to 20.7; and
composition samples ^'rom 0.0 through eleven samples to 20.3,
as follows:
Human Be ings--0 .0-2 . 1-4 . 1-6 .2-7 .4-8 .4-9 ,2-10 ,7-12 ,2-13 . 5014 , 3-
15.1-16.4-17-6-18.5-20.7,
Houses--0. 0-3. 2-4. 9-7. 2-7. 7-8, 7-9, 6-11, 0-12. 2-13. 3-14. 5-16. 0-
17.0-17.9-19.5-20.7,
Compositions--0.0-3.75.2-7.8-10.413.2-15.6-17.0-18.0-19.5-
20.3,
The scales v/ere tested by measuring a total of 21,683
drawings. If the testing had been done by oneperson instead
of three, as uld be the case under normal conditions, the re-
sults wo^ild have been more satisfactory, but under these con-
diti ens the scale re^'uced the subjective factor to a minimum.
The scale has ghe following indications of reliability
First: Because the distribution approaches the normal curve
of frequency, and. Second: There is a ccnsistent rise in the
norm from year to year.
f€
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The following figures show that the correlation be-
tween the ratings given by the judges is high, but that the
subjective element has not been entirely eliminated.
Judge
s
Human Beings House Compos iti on
A & B .85 .93 .84
B & C .85 .93 .81
C & A .83 .98 .71
Pearson Formula used.
MEASUREfffiNT OP INTELLIGENCE BY IRAWINGS (69)
In 1926 •^octor -florence L. ^oodenough publisher' her
book, ""Jieasuremen t of Intelligence by Drawings." The object
was to study the intellectual factors involved in children's
drawings. It includes a scale based on drawings of the human
figure, ^t consists of 51 points, or units of measurement.
The points were derived by means of (a) the observa-
tion of differences which appeared to be chpacteristic of the
performances of children at successive ages or a school grade;
(b) the formr. 'ition of objective definitions or descriptions
of these differences; and (c) their statistical validation based
on a comparison between the performance of children who v/ere
accelarated in school and those v/ho were retarded.
The scale, while it may not be absolutely accurate, it
will serve as atc-st of intellectual development in its present
form.
It may be used in m.ak Ing comparisons between different
groups, and as a supplement to the usual type of Intelligence
test. It is particularly suitable for investigating mentality
10.
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of children from homes where a foreign language is spoken, and
where -Children are deaf.
The average correlation with the Stanford-Bine t mental
age is ,763 for ages 4-14 taken separately. Significant
correlations have also been obtained with other standardized
intelligence tests.
The correlation with teachers' judgments of ability was
found to be ,444 within the first three grades; but in grades
above the third the correlation with teachers' judgment was too
low to be significant.
Tentative experimentation suggests the possibility of
devising a method of scoring drawings in such a way as to throw
light on functional disorders, but such a method has not as yet
been developed.
Girls make a slightly better showing on the test than do
boys. Doctor Goodenough suggests that future study is needed along
this line.
It is believed that the test throws considerable light
on the development of conceptual thinking in young children.
Doctor Goodenough does not consider the artistic quality
of the drawing as much as the child's ability to attempt the
representation of the details. Each detail is rated as a point, such
as point number 1. Head present, number 2, Legs present. 3, Arms
present, etcetra, numbering fifty-one in all.
11
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COLOR
"Color is an important influence in our surroundings.
Color is a positive force which affects our nervous systems...
Every person with normal eyesight feels its influence. This
influence is based upon the stimulation of the senses which
results when white light broken by reflection or refraction
into its various wave-lengths, falls upon our vision, so
that instead of sombre grays we see varying hues which appear
to add a kind of vitality to forms."
"Each hue exerts its particular effect upon us. The
impressions produced by a given hue are so specific that even
animals and insects appear to have marked preferences for
certain colors. At least their behavior is evidently in-
fluenced by changes of color." Enjoyment and Use of Color
—
Walter Sargent (75)
To quote further from Doctor Sargents' book "En-
joyment and Use of Color," page 47.
"Any trustworthy classification of the color preferences
of people on a basis of the direct appeal of a given color on
the emotions, is difficult to obtain. Our responses to color
are bound up with associations of other experiences. A
child's attitude towards a color may be affected if he has seen
it worn by a person v^om he especially likes or dislikes, or if
it has been prominently connected with experiences pleasant or
otherwise ."
"Nevertheless a preference for blue over other colors
seems to be fairly general, while outside of the Orient few
people prefer yellov; unless they have given special study to
color,
12
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Yellow is a hue that gains in charm as we study its quality.
A table of color preferences of school children follov/s:
"The number of preferences given for each color by
1,000 subjects of pre-adolescent period and by 1,000 who have
passed their adolescent period: ^
R o V G P
1 A-q ra 1Z. /53 A-Ut.
I 2,0 77 II c / 2,2- /^/
3 r / / / /3
1 4.
1
3 f 4 / 2.5
1
Regarding this table the experimenter writes:
"A rough glance at the table will show that in every
group the highest number of votes is given to blue. Over one
third of the total number of pupils, and in the case of \ of
the groups more than a half of such groups, preferred that
color. Red is a poor second, v/ith green a close third. The
variation in the preference of these two latter colors is much
greater than it is for blue, Violet occupies the middle po-
sition with a considerable variation from grade to grade.
Orange and yellow tie for the last place, with orange slightly
in favor. Both of these colors are more often preferred in
the lower grades than in the higher. Yellow is ahead of orange
in the lov;er grades, while in the upper grades orange is more
often preferred than yellov/,"
13
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Colors are always influenced by use, surroundings,
intensity, and value to such a large degree that an experiment
of this sort is not altogether significant.
This preference of color might have been suggested by
color in clothing. This would account for the greatest number
preferring blue, as blue is used by both men and women, more
than any other single color for wearing apparel.
PURPOSE OP THE STUDY
The original purpose of this study was to make a
product scale of color combinations chosen by children in the
fourth grade, a scale which might represent a standard for
children of that grade as determined by the combined rating of
many competent judges.
At the same time it seemed desirable, if possible,
to discover the choices made by children in the fourth
gade,
to discover the difference, if any, in choices made by
boys and girls,
to discover if children's choice of color is influenced
by nationality of father and mother,
to discover if holidays influence the choice of cdor,
and
to find the correlation between the I. Q. and the
arrangement of color in design.
By discovering the natur-al response of children to
color, the teachers have a guide to reinforcing the teaching
14
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program. This method would suggest that the teacher approach
the problem from the standpoint, understanding, and appreciation
of the child, rather than from the adult standard, the color
wheel, or from certain arbitrary combinations of color. Take
the child from where he is, to where he ought to be to meet
the standard set by adults. The practice of selecting words
from the dictionary for spelling might be considered analogous
to the use of the color wheel in the study of color theory.
Findings show that the child learns better if he is
allowed to use his own vocabulary in composition work. Then
from the words misspelled in the class, they have words v^ich
are meaningful and on v\^ich they are willing and eager to study
for correct spelling. So, in the development of skill in using
color, we give the child freed cm of choice in cdors, and then .
from the findings in the class the teacher is able to exhaust
the different color combinations, and at the same time maintain
a high order of interest.
All teachers strive to give children individual
criticism and guidance in their combination and distribution of
color. It is hoped that this study may serve as a guide in
teaching color somewhat as the Ayers ' Writing Scale has aided
teachers; not to standardize color combinations as writing is
standardized, but to gather helpful information from the sug-
gestions and criticisms of many competent judges who aid in
making the scale possible.
15
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Ruskin said, in tlie opening pages of "The Lav/s of
Fiesole", "The guiding principle of all right, practical labor,
and the source of all healthful life energy is, that your art
is to be the place of something that you love,"
Professor Earle Barnes in Kindergarten Magazine,
February 1896, (64) published his paper on "Color Teaching"
presented at the Chicago Congress 1893, said he found "that
striking colors, red, blue, yellow and sharp contrasts in com- .
binations are favorites v/ith children, and the softer tints
and more harmonious combinations are later effects that have to
be learned. The earlier period of loud color and gaudy orna-
ment can not be skipped, if the development is to be natural
and healthy. Artistic appreciation of color is a matter of
slow growth,"
We may say that the natural tendencies in a child »s
development are right and to be encouraged; or we may hold that
the natural promptings of human nature are wrong; that the aim
of education is to divert the human soul from its natural course
along some line determined by philosophy or theology. In either
case, to act intelligently, we must know what the natural
line of development is.
In many cities the major part of the art work done by
children in all the grades from the first grade through the
high school is design and color.
More brilliant colors, and greater abundance of color,
is being used now than have ever been used in the past. The
wearing apparel of men, wanen and children shows the effect of
16
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this new tendency, as well as our homes, automobiles, and
public buildings.
The new Art Museum at Philadelphia is a striking ex-
ample. Architects have promised that all concrete skyscrapers
will be made of brilliant colors in the near future instead of
the gray used at present.
If Education is to fit the child for living in the
present as well as in the future, it seems logical that more
study should be given to the use of color, which v/ill probably
be used by children more than drawing, especially the type
that has been tested in the past.
Following present educational practices, why not be-
gin with the combinations chosen by children, and exhaust the
possibilities of these combinations for different purposes.
For example, if a boy chooses red-and-blue , he should know the
effect of dominant blue v/ ith red. The value and intensities of
the two colors would present another problem,
Thomas Carlyle has suggested the meaning of color in his
'Sartor Resartus' when he said: "Again what meaning lies
in color I From the soberest drab to the high flaming scarlet,
spiritual idiosyncrasies unfold themselves in choice of color;
if the cut betokens Intellect and Talent so does the color
betoken Temper and Heart."
17
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PRELIMINARY EXPERIMENT
The reasons v;hy the fourth grade v/as decided upon
were: It was the youngest grade in which the necessary per-
sonal data could be learned without teachers aid, and in many
cities and towns the formal color theory is not taught until
after the fourth grade
.
The first attempt was made by asking the fourth grade
children to make designs of central balance in four parts in-
closed within a square, using tv/o colors which they thought
looked well together. Exarrples shown in Plates I - IX.
These results were sent to a conference of Art Super-
visors and Teachers to be graded according to their ex-
cellence of hue, value, intensity, and distribution. This
procedure was suggested by the study of F, C. Ayer for his
writing scale. The problem v/as impossible, as can be easily
seen by the samples inclosed. It was difficult to consider
color combinations apart from the elements of design.
The judges suggested that a simple design be made
and copies sent to the schools for the children to color; as
this was a problem of color choice and distribution, and not
a problem of design.
18
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PLATES I - VII inclusive
First attempt to get color combinations
chosen by children in the fourth grade.
The children were asked to make a design within
a square showing central balance in four parts.
19
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DIFFICULTIES IN FIRST
INSTRUCTION TO TEACHERS
It may be helpful to students attempting a problem
of this type to know of some of the difficulties. It is a
revelation to learn of the many interpretations intelligent
people give to simple directions •
Some of the teachers eliminated the poorest examples.
Some gave the children a second paper •
The greatest problem was to get the nationality of
father and mother. The children consider themselves Americans
9Jid needed to have the use of this data explained.
In the first draft the directions read "After the
word "age" put your own age on your last birthday." It was
discovered that a boy who was eight years old reckoned he was
seven years old on his last birth.day, so the "on your last
birthday" was dropped. It was necessary to emphasize own
birthday after giving nationality of father and mother to
avoid getting the age of parents.
Some teachers suggested that the children "fill in
all the spaces," which was not intended in the directions.
When the teacher suggested a time record, many
children felt they must rush. For that reason they were told
emphatically, "There is no hurry, take your time."
27

SECOND ATTEIVIPT
By the time the linoleum block was prepared and one
thousand copies printed it was December tenth. Some of the
designs and directions were given to the Art Supervisors and
Teachers who attended the Massachusetts Art Teachers'
Association
.
The first print showed the design on the paper with
no printed suggestions for the children to fill in v/ith their
data. They were asked to letter their name, age, nationality,
and school on the back of the paper. Later this was dis-
covered inconvenient for tabulating,
CHRISTMS INTERFERENCE
In preliminary tests there was shown a strong influence
of the Christmas coloring of red and green. For that reason,
the tests v/ere delayed until after Christmas. During the
first week after the vacation red and green were the most
prominent combinations. About the middle of January a re-
vised set of directions were sent out", asking the children to put
their data on the front of the papers below the design.
Sample shown on following page, Plate VIII
28
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Name
Nationality
boy or girl
Age .... Grade IV
Teacher
School
City
Printed on the Lowell Matteson Spear press Mass. School ot Art
2f
0
INSTRUCTION TO TEACHERS
PLEASE
Give but one paper to each child.
Return all papers.
Allow children to use medium with which they are most
familiar, wax crayons preferred.
Note the time when children begin to use color
,
On the front of the paper record the length of time, in
minutes, required for filling in the design with color. This
can be done as the children bring their papers to the desk.
Give no other instructions
.
Say to the children:
After the word "name", letter your own name. If you
are a boy cross out the word "girl". If you are a girl cross
out the word "boy". After the word "nationality" letter the
nationality of your father and mother. For example, if one is
I Italian and the other Swiss, letter "Italian-Swiss"; if both
are Italian letter "Italian". After word "age" put your o\m
age.
Important
Choose two colors v>hich you think look well together.
(Give them time). There is no hurry . Where I say "ready" use
these two colors to fill in the space-^> of this design.
Please bring your paper to me as soon as you have finished
using color. Ready.
30
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EXPLANATION OF
TABLE I
This table shows the distribution of choice of color
combinations chosen by 1129 boys and 960 girls .
When the test was first given about January 15, the
returns showed about fifty percent of all combinations was
red-and-green for all nationalities, frcxn the several schools
tested. It was thought this condition was influenced by
Christmas colors.
About February 1, the blue-and-red combinations
appeared more frequently. About the middle of the month more
than fifty percent of the children used this c ccibinati on . It
was evidently an influence of the patriotic decorations and
color schemes used for Abraham Lincoln's and George V»fashington ' s
birthdays that caused this change.
It was interesting to note that the ratio between
distribution of combinations from one city was similar to the
entire group, which showed that any difference in instruction
or other conditions in the school systems had not influenced
the choice of colors.
During March blue-and-red were still popular, but other
combinations increased in proportion. Blue-and- orange was the
third largest group, and more popular with the girls. About
March 25, a test was being given in a class vhere a little girl
volunteered the information, "I am going to use green because
it is near St. Patricks day and purple because it is near Easter.
This was evidence that at least one girl was influenced by holiday
colors.
31
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D'oping April and May the preference for red-and-blue
exceeded that for r^d-and-green , which was generally second
choice in each tov/n or city.
In each test a larger percentage of boys have chosen
red-and-blue as compared to the red-and- green, which seemed t
be more popular with the girls. The lant set to be received,
on May 26, about 25% of both boys and girls had chosen red-
and-blue
.
The blue-and-orange has been more popular with the
girls than with the boys in a 1 of the tests which have been
given.
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TABLE IV
Shov/ing the distribution of the
Blue-Red
combination according to nationality
by tovms and cities.
In a similar v/ay Tables 5-18
shov; the same data for other
combinations indicated.
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Tables IV - XVIII
Tables IV - XVIII give the distributions by nationalitie
and towns of each color combinati '^n as chosen, with separate
tables for boys and girls of the fourth grade. Each color
combination is represented by a separate chart. The purpose
in doing this v/as to ascertain, if possible, whether or not
the nationality of the child's father and mother had any in-
fluence on his taste in color choice. It is evident v/ith the
small number of samples distributed among the large variety
of nationalities, it v;as not possible to make charts for all
n tionalities
.
Mr. John E. Alcott, head designer for The i3ird Pc Son,
Incorporated, makers of felt base floor coverings, has found
that v/hen foreign born people li'.e^" in a community by themselve
there was a distinct difference in the type of designs and
colors which they usually select.
He felt that many were influenced by the color of
their national flag. This finding seems to be born out in
part in the case of the American boys and girls, A more
complete discussion on this subject will be found on pare
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Chart III
This chart represents the color combinations chosen
by 425 American boys and 435 American girls. If it is true
that the colors of the national flag is an influence in the
choice of color, the fact is proven again with the results of
this t'St, Both boys and girls have shown a preference for
red-and-blue , which combination with the white paper gi-^es the
American national colors.
A larger percentage of the red-and-green designs were
received im^rediately after the Christmas vacation. This com-
bination has been the second largest in number in nearly every
test since then.
The yellow-orange combination has been the third
largest number chosen in most tests.
The American boys and girls do not enjoy red-and-
orange as much as the group as a whole.
The red-purple com.bination, which scme\''hat suggests
the red-blue, is the fourth largest num.ber on the chart.
Nearly twice as many girls as boys choose yellow and
purple. This condition seems to be balanced by more boys
choosing yellow-and-i')lue.
During the month of May a larger proportion than usual
used yellov/ and green. This increase ma^ have been due to
the influence of spring colorings.
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Chart IV
The comb nations selected by the Italian group, which
was the second largest in niimber, are shovm on this chart.
It is quite possible thpt the tastes of children v>'ho
v/ere born in Italy may be influenced by associating with
American children.
For this reason a test was given to 196 boys in one
s-^hool, where 193 were Italians, The community is a well-
known "Little Italy,"
When the art teacher was told of the test, she im-
mediately said the boys would choose red-and-green.
Of the 193 Italians, 2b% chose red-orange, only
18% preferred red-and-green, and 1Z>% the r ed-and-blue , which
has been the most popular choice by all other groups.
This test was given in May, at a time free from holida
color influence.
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Chart V
The Irish group v;hich was the third largest, was
too small to be of any great use in making a conclusion.
The choices follov^ the same general proportions as
those follovi'ed by the entire group.
The number of boys choosing red-and-blue is larger
than the number choosing red-and-green
.
Of the 44 girls, 19 chose red-and-green, and 10 the
blue-and-red.
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SUl^MARY
The original purpose of this study, which was to
make a product scale of color combinations chosen by children
in fourth grades, has not been realized as yet. The study of
color as it is being taught in the f oijirth grade offers an
opportunity for much study in the future.
The problems involved in making a product scale of
color combinations are more numerous, and more difficult to
solve than those of a scale of drawings in black or v/hite.
There were nearly 6000 designs printed and sent out
to the twenty-one towns and cities, and only 2069 could be
used in the test. Many were eliminated where the children
had used one or three colors instead of two; others were
colored by children over twelve years of age. (The age limit
was placed between the 8th and the twelfth birthdays)
The total number of 2069 samples were divided into
27 different combinations. The red-blue set which contained
262 samples was considered for the first scale.
The judges felt it would be necessary to classify the
combinations into several groups according to the distribu-
tion of colors, the medium, intensity, value, and pigment.
1. Distribution of colors: V/hen a design contained
more red than blue it was classed as dominant red. (Plates *?-<<-/3-/lj
Dominant blue, (Plates /<5&/4)
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2, Medium: The different media used were wax crayons
and watercolor.
3. Intensity: \'fh.en the color on a design was as
brilliant as it could be made with the medium used, the color
was called a standard--plates ^-lo-l^l^ show examples of Standard
colors.
If the colors were less intense the color was called
a tint; plates /^-/^ -/^-.^^^how examples of tints.
The problem of value did not arise in the samples re-
ceived, which needed to be considered apart from the intensity.
Pigment :
Plate XV shows quite clearly that this combination of
colors could not be classified with the other pigments used in
the preceding plates.
The majority of designs were colored with wax crayons,
Y/hich seems to be the more satisfactory than water color.
Many times the water colors ran together and produced a third
color, which disqualified the design for this test. Often
the intensity of the water color would weaken when the change
was not intended. This condition made classification impossible.
In the 'Instructions to Teachers' children are asked to use the
medium with which they are most familiar, but suggested that
wax crayons are preferred. It will be helpful to compare the
results obtained from watercolors with those when wax crayons
have been used.
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The Differences in Choices of Boys and Girls ;
The number of boys was very nearly equal to the num-
ber of girls,until the 196 boys from one school v/ere added the
last of May, Of this number 193 were Italians, and their
preference changed the charts with a large number of red-yellow
designs. Until that time there was not as great a difference
in the preference of boys and girls as had been expected.
The girls seemed to be more influenced by the Christmas colors,
red-and-green. The boys at that time used more red-and-blue
than the girls did.
The girls show a stronger preference for orange-and-
blue; the reason for this may be influenced by the greater use
of blue and orange in girls clothing.
The boys chart includes 27 different combinations,
while the girls had but 24 in their chart.
The great variety of nationalities and their com-
binations that were represented in this test have reduced the
number for each to such an extent that it is impossible to make
a v/orthwhile chart for any but the American, the Italian, and
the Irish groups, which appeared in the largest numbers.
Both American boys and girls show a preference for red
and-blue, which reinforces the statement that the colors of
the national flag influences color preference. It has been
suggested that children be given blue paper to discover if
they would use red and white on it to produce the red-white-
and-blue combination.
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The Italian group of boys have preferred orange-red
with rer-and-green a close second, and red-and-blue In third
place. This does not follow the suggestion made regarding the
influence of their national flag.
It is hoped in the tests to be given in September
that more Chinese children may be includes . In the small num-
ber already tested, all but one choose red-and orange, or red-
and-yellow. These are typical Oriental colors.
Time Required for Tes_tsj_
The time necesnary for the use of water color is slight-
ly longer than that required for crayon work.
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Influence of Holidays :
Iiranediately before Christmas a preliminary test
showed red-and-green in nearly all of the designs. About
January 15, a few red-and-green designs were used by more
than 50% of the girls, and a little less than 50% of the boys.
The choice of the boys was for a larger percentage of red-
and-blue
•
In February both girls and boys showed a preference
for red-and-blue . This was no doubt due to the decorations
used for the patriotic holidays.
In March one little girl said she was going to use
green because it was so near St. Patrick's day, and purple
because it was near Easter. This was the most direct evidence
of holiday influence that was learned during the test. In
this case the child did not consider the directions to
choose two colors which you think look well together.''
After the test, which is to be given during the
first and second weeks of the school session in September,
the children will be asked to give the reason for their choice.
At this time the children will be free from holiday influence
and less conscious of formal color theory which has been
taught in school.
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Correlation between I.Q. and arrangement of colors in designs ;
The difficulties in obtaining the Intelligence
quotients v/as one of the obstacles met in this part of the
study. Many of the school systems could not furnish the
data for children in the fourth grade. In some of the cities,
the superintendents objected to the use of such information
outside of their school systems. No doubt these difficul-
ties could have been overcome in most cities and towns if
the I. Q.'s could have been of service. '.Vithout the
measured scale of color combinations the correlation could
not be found. The reason for postponing the making of the
scale until later is found in the beginning of this summary,
j ^
One of the most helpful uses for the scales of
color combinations would be to compare the results in cities
offering different types of instruction. At present there
is a definite need for an exact method of measuring the
quality of appreciation developed in the children.
A measure which eliminates the subjective judgment
of a product which may reflect the influence of the teacher's
talent.
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